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^ (57) Abstract: A process for efficiently producing a compound represented by the general formula (I): (I) wherein R^ represents 
aryl, amino, alkyl, or alkoxy; R^ represents a group protecting the carboxylic acid; and R^ represents an alkali metal, hydrogen, 
O alkyl. aiyl, allQ^lsulfonyl, aiylsulfonyl, or trialkylsilyl. The process is characterized by reacting a compound represented by the 
^ following general formula (II) with a compound represented by the following general formula (III) in the presence of a transition 
9 metal compound. 
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1, 2, 3-hvy'J-Mt^^(Dmm^ 



<D ^ m] 

1, 2, 3 - h ';7'^/-;Wb^i9{±E^®Jg*4t;fe{±4'^**:i:bT^fflT'^%o 

m^\S.. c:®<b^t){i^ wo 99/16770 lZt^m<D^TV)V^--n\h bXW 

hMb-^i^t^f^ffl^-fr. mm^Rii5>^ii t) 1 , 2 , 3 - h >; t^>^-;i/^^«ii 

"f"?>:??^*^^^ti"tV>*(H.Wa]iihoff ; "Comprehensive Heterocyclic Chemistry", 
Pergamon Press, New York(1984), Vol 5, p705)o 
T'-fe^UXb^J^^ri^ Yih^^}i(Dmmihl^mt. Mlb-^tifciov^TSm 

^•^^ •fe©"?fe^(H.Wamhoff ; "Comprehensive Heterocyclic Chemistry" , Per 
gamon Press, New York(1984), Vol 5, p712)o ^:®{^^^]D^'^bS/^*^>ffiV^^tc{i. 

t.tz. Heterocycles, voL51, p481 (1999) iiJ J;l>*J.Med.Chem. ,voL26, p714 

(i983)tc{is m.mm^^^tii\^^^uy ^ xic^mzTi^ hMb^tj^f^ffl^-e-^;^ 

^ifim7j<i^tix\,^^ffi. {aiR^-efeScii:**^>> ^^e^3&:&^i:iiv^;t^iiV^o 
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(D:i-uy^>it^^ts -^®Bm»*«-rSTS^ i^it'^mt^MmS.^^^'^^ 
ztizji*). 1, 2, 3- h <JT\;-;Wb^«^^^^<fc<^jiiT'^Scii:>&m> 

Ufc3{)SoT> 2|s:^B^tt. 1, 2, 3 - h U ;Wb-&i^©^^fi«jA>o^fiBi;& 
^ CD * ® g fit! i: b T V > S o 

tf3it>-^. 2t5:^0J{3cfc*7^^{i> TI3-^^ (I) T'^^tv^l, 2, 3-h 



^^WLT*) ggiSSWL-c*) J:v^T>J— Sgl«=&^b 



CD m 



COOR^ 




(I) 
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-^i^ (II) : 




COOR^ 



(II) 

(^4>R', R'{iBulBJilRllSjii*<&?N-ro )T-^^n^'fb'&tJi;. — flg^ (III) : 

R^ N3 

(III) 



2|s:B^^«t3j3V^T^ ^l^t:»Te>^v^|5BD^ Sii: bT© '":p;b:^ 

^^XJ^ i:v^^|g{±s SA^ifitit^s ^I^IS^Ks litzitm^com 

(n) *s^tf e>ns : 

(a) tK^I^^n 

(b) /^Ta^>m^. 

(c) {SM^nTV>T*> J;V^7K^^> 

(d) 

(e) C,-i2TJV^JUm. 

(f) C2-i2T;i/^-;i/as 

(g) Ci-i2T)]/Zi^>>^. 
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(h) ^-C = N-OR* (CCT-x RMA> zK^Jl^x C i-^TJly^JVM. 7 oi 

(i) (CH2) m-OR» (dd-C-. mttl-4®^IS*^t)L. R'tizK^ 

(j) (CH2) k-COR« (dClTN kttO-4®lilS*at>bs R'ti> 

(k) (CHz) a-COOR' (iIClT% jttO~4CD^I&%*t)bs R'tix 

(1) (CHz) p-NR'R" (C1C1T*> pttl~4®^^>&^t)U. R"'i3 
<^;tJfR»tt|qI-^fe^±M^o-CV^T<fe><fc<^ (DTKmn^x (2) Ci-6r;i/=^ 

nTV^T^)J:l^) T-M^^tiT v^T ^) J;v>) . (3) 7 c 1 -4:?';i/^;i/a. 
(4) m-COR'* (ddT-x R^*{i. TK^i^^x c.-4T;1/:^;i/ i:i(DT;v^ 
;i^»{i*;i/5}?dE^$^;i'ST*gm^tiT.v>T*> J:v^) ^m^) ^ *>t{± (5) S- 

(m) (CHa) ..-CONR'^R'' (dCt-x qtt 0 ~ 4 ®^iSc?&^t) Lx 
R'^ijctyfR'M^lR)-* fc«M^o-rv>T*) J: <x tK^H^x tS^n^feJi^tSla 

^tzi±Ci-fiTj]/^)vm i:i(DT)]y^j\/mit. mmi^tz\±^f&^(D 5 7 mw.M 
m {z<D^mmit. i^ui^>x ^^^s^v-^w ;t=^i^^/-;i'x ^t^^-^k t:u 

^>>f>, 7^>x ^:t7x>x t^D— ;i/x t:P';i^>x f^Ui^Vx T^h^th* 
V^T*)J;V^) ^mtis*. ^fciAR JlR " iltix ^tl^siS-^ LTV^S^^JM^^: 
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-(s,v^j-JK ;^-=JF-9-v^~;w y^>. 

<> i^nm^. SifettS-COR'" (dClT'. R"'tt^ tK^JI^x C.-6T;1/^ 

£ n-rpt:;!/*. n-:^^;i/«x n-'^^^;!/ 

t e r t - >^^;v^x 3 -'^i/^;!/^) . *5 J;tJ^^JKC3-7T;i/:¥;i/« 
As^tf ^n-So 

4-;^ h=^i'7x-;K 3, 4 h 6-7'^>'-3, 4-i^ 

i^JV^X'^*). X\)ttf^i.<it. 3, 4-y^ 3, 4-S^^h 



wo 03/064400 



6 



[CT/JP03/01062 



4-— ho^>S^;K t e r t -:/^;i/S^p<^;i/5/U;K hU^in 

— ;i/p<^;w 4--hP'<>5^;K t e r t -:/^;ui^^^;i/$^u;w hu^^i 

R^'®*?* bv^«?iJJ: bTJis :i^^;i/s ^>i^>'^^ p-^hD^^vs;;!/. 

-;k P-— h D'^>i?;i/>^;i/:1^— ;k p h ^S^'^>i^;i/::^>'^^— >'i/s 7i 
p-;^ h=^i'7x-;w p-— hD^x— ;k i-y^jv&^ h';;»«^;i'$/ 
>;;k h U:n^;i/i/i;;i/^ t e r t 3L—jVi/^) 
;K t e r t -^5^;i/$^7x:r;b$/i;;K t;v:«7';^Ss 7K^J^^**^{f ^ tis 

JiS^ (II) ©Yb^^tC^LT. -flg^ (III) (DTVYit^'m^O. 5-2 0^ 



wo 03/064400 ^|CT/JP03/01062 



— mh^^U>> :57Do:1^;i/A. 1, 1, 2, 2 -7^ h^^oDJi^>^i: 

^<b^ (I) . 3e7>fb^ (I) . :^<b^(iiiK mtmiulu 3^itmni)x- 
<t t)»*b<tiJ^<b^ (I) ^ m^tn (III) T-feSo ^n-eticD 

7K#o«^ ^ffl -r S CI *s ^ S o 

bTO. l~5^;i/^mAsi9*b<x J:t)*f*b<ttO. 4-1. 5^fi<&^ffl 

■rso mm^^m-r^:itiz^-:>x%^*)M,mMmx—^^ (i) ®^b 
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^)C?>-e^*^i:v^o 

1 ac:^;i/ 5- (3, 4 -i^^ h^i^^>'J^ Jl) - 1 11- 1 , 2, 3 



:Pi^'fb:^ h U -i^A ( 7 4mg, 1. 1 mmo 1 ) CDN, N-S^^^;i/4^;i/AT 
^ h*^M ( 1 . OmL) izmitm (I) (7. 5mg, 0. 075mmol)* 
^Utzxm^tzo Z<DM^mi:i. 4- (3, 4 -5^^ h 

-4-::^3pv- 2 -yy^^—h (2 0 Omg, 0. 7 6mmo 1) ®N, N-$^ 
h'^r^ (1. 5mL) *5°C{cT^iPL^ SJ&r^©?ajS^^M 

m^m^i^tcio mi^ntzmi^'^n^mBT^mi.. :^^)\^ 5-0, 

h^->^>^J>[ JV) - IR- 1 , 2, 3- h^)T'J—J\^-4-iiJ\^yf-^->U—h 
( 1 4 Qmg, 6 5%) ^lifco 

'H-NMR (CDCI3) : 6 1. 70 (3H, t), 3. 90 (3H, s), 
3. 93(3H, s), 4. 28(2 H, q), 6. 84(1H, d), 7. 3 
9 (IH, dd) , 7. 60 (IH, d) . 

•''C-NMR (CDC la) :<5 1 3. 9 , 5 6. 1, 5 6. 2, 6 2. 2, 1 
09. 9, 110. 8, 126. 3, 129. 3, 149. 1, 154. 3. 1 
6 0. 1 , 1 8 5. 8. 

mmm2 5- (3, 4-i?^ h^i^^>'J-( )V) -1H.-1, 2, 3 

- h i)T'J-')]/-4--t!)V^^^i^U—h 

TS^'fb:?- h U "^A ( 1 . 8 4g, 2 8. 3 mmo 1 ) ®N, N-i^^^>'l/*-'V' 
AT^ \imm (4 OmL) izi^itm (I) (190mg, 1. 91mmol) ^ 

^uizxmpi. mmmm%i^m^i^tzo z^m^miz. :^^}\^ 4- (3, 4- 

V^Y^'iyy :^—)\^) - 4-i(^^V-2-y=rJ (2. 5 0g, 9. 4 6 

mmo 1) ®N, N-S^p«^;i/5^;i/AT^ b*^?^ ( 1 OmL) ^S'Ct^-C 3 
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5'C*T'Sii&?aiit*T{fx J^^;!/ 4- (3, 4-i;p{ h^5/7x:n;i/) -4- 
;j-j^y_2-:r7^>'ai— h (2. 5 0 g, 9. 4 6mmo 1) ®N, N-5^>>t^ 
;V3^;i/AT^ (1 OmL) *»bs ^ratc#?aL;fe^4 NfP^m#bfeo 

SJi&i^T^s SJ&^S^tKtK (7 5mL) Cti^. M^:^hU'^7A (6 3 6mg, 
9. 2 2minol) *iP^^ 6 NSja^trt p H 1 . StC^^b. fi^^J:^;bT'JA 
ffiUfeo «^®t:5wt %:fem;?K^Jn^. INH^-CpHl. 5tPMbfe^> 

Lfzo >^^tz h;i/:c>^J!jp^. MJETSSbfco m^tltzf^^^ V )^:^>m.^'^. 
MBETI^^b> 5- (3, 4-i^p< h^i-^vV'f -lii-1, 2, 

3- h UTV^-;W-4-*;i/7t?=^^^U-h (4. 7 1g, 8 1%) ^tffco 
Iiai6gg3 Ji^;!/ 5- (3, h^->^>'J^ -lH-1, 2, 3 

Ti^^b:^ h U '^7A ( 1 . 8 4 g, 2 8. 3 mmo 1 ) (DN, N-i^p<^;i/J^;i/ 
AT'^ h*^?& (3 7. 5mL) IzMitWk (III) (309mg, 1. 9 Ommo 

1) ^MWiizx^ju^tzo ^J^:v^-e^ mmmmm.T. 4- o, 4-s^^ h 

ife/^x— ;i/) -4 -^=3|rV- 2 J^— h (2. 5 0 g, 9. 46mmo 

1) ®N, N-s^J>t^;I/^^;^AT^ K^lS (2 5mL) 5 -c-einx-x 

?abfe1^> 3^P^Ji#bfeo ^(om.. >K^&^«fc:3i^;i/ 4- (3, 4-S^p< 
i/y jL-jl) - 4 -::t^V- 2 -T'T'y 31— h (2. 5 0 g, 9. 46mmo 

mmWti-h^)^2x (6 3 6mg, 9. 2 2mmol) *SP;lx INJ^MtCTpH 

2(cis^bfco s^^j^^;i/-r*iftmbfcg&x swt %:fe^7k*j&nx.. iN-^^-e 
pH2. oic^isfb. ^mmi'^^n^ito mmm^m7i(^mmi-h^}'!?i^x^mv 

fco i#e.nfc!^s^ai:mbs h;i'3i>T'?$fe#^. MEETl^^^b. ji^;i/ 5- 

(3, 4-S^;^ h^i/'<^>y-r;i/) - 1 HL- 1 , 2, 3- h UT\/-;b-4-* 
;i/^:J|r2/W-h (5. 0 8g, 8 8%) ^^fto 

^mm4 4- (3, 4-i^:>^ h^i^^>^J^ Jl^) -IH-l, 2, 3 
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N, N-S^p<^;i'*>'l'AT^ K (3 6mL) K:T$^'^b:^ h »J 'i'A (4. 8 7 g. 
75mmol) tmmmi-hV^2:< (2. 9 0 27mmol) t37%mih 
^-^tKM (1 . 4 9 g> 3mmo 1) ^M^X 4 O'CtziiPt^Ufctg-^^^tC^ 
$>e>*^Di?)N, N-i^^^;i/*;i/AT$ K (S 6mL) IZ^l^jv 4- (3, 4 
a:— - 4 -;2j-^V- 2 h (1 8 g^ 6 8mmo 

1) ^m^5 o^cx^rnvtzm^mm^mrLtzo iiST^4 o-cT-mF^M/;&$ 

h U;i/ (7mL) hUe^Ad- 18 g^ 1 7mmo 1) $:2K (2 5 

ml) lc^||$-yrfc7K^r«^ili^^iiTL> 3 M-a^TK^r-ST' p H 1 . 5 tciHli 
tfco 5-C-C' l^^«#bfe^s S^^:c^;i/ (1 9 8ml) &SO^T^?S U:fco 
^MJi*5%:^^7K"r-3liI?5fe?tU «ft7KSji^-^^^->'> AT-$£^bfco ^^S^iIg 
ETa«S-rSi:3^^As^tiibs h;i/J.> (9 0mL) ^feJP^T 5 

l£^^S^^T'^MfeJ^*l 7. 1 5 g*st#?>tV}fe (1R^8 2 . 5%)o 

giasgijs iji-i, 2, 3- h yT\/— ;i/-4, 5 

rViti-h'J^l^ (2. 8 3g, 4 3. 5mmo 1) ©N, N-5^j^^;^5^;i/ 
AT^ K^M (5 2. 5mL) tJg'fb^ (I) (2 8 Bmg, 2. 9 Immo 

1) ^^^izxm^tz.^ mmmm%r. y^)\^mv:s:.^)\^ (2. 50g, 14. 

5mmol)©N, N-i^p<^;i/5^;i/AT ^ h*^?« ( 5 . 0 mL) 5 "Ct^TiO 
^iatc#?ab. 12NFrajt#Lfco S^&r«^5''C*T*^^aibs 7^ 

(2. 5 0g, 14. 5mmol) CDN, N-S^^^;i'*;i/A7^^ 
h'^rt (5. OmL) ^Ao^x R/i&^ft*^?aic#?abx 12l^^m#bfco S/T* 
^T^s S/i&r«^*7K (7 5mL) {3^^. h U A ( 1 . 0 0 g, 1 

4. 5mmo 1) <feiJQX.. 2 Nig^tlT p H 1 . 8 IdslgiS bfco i^^^^^UT-Jft 
mbfc^. W^^^::lafO:^^zIc*5!JP^^ INJ^^T'pHl. Ot3ii!ib3fc^. ^ 
m^^t^fr-rj/io ^«i^?£»f7K5l!E^:^hU'>Ar*l£*^^-y-:fc^s ^iSE^MffiT® 
*bfeo t#?)tlfc^ftt^i^S<&MJET^Mb. 1H.-1, 2, S-hUT 
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^;>-;^_4, 5 -i^^tJ^W^^^-U— h (5. 9 6g, 9 6%) ^ntzo 
•H-NMR (CDCla) :61. 39 (6H, t) , 4. 44 (4H, q) . 

mmme 5-0, 4-s^/ h^S/-7 3i^;i/:t7;w'?^>r;i/) - 1 h. 

-1,2, 3 - h ur^;— ;i/-4-5!7;i/5j^^$^w— h 

Ti^fb:^ h U 'i7A ( 6 9 Omg, 10. 6 mm o 1 ) ® N , N - i^p< 
AT^ K^?S (5 OmL) tClM>fbi0 (I) (3 5mg, 0. 3 5mmol)$r^ 

- (3, 4-i^;A h=3F-5/-Tr:i; H) - 4 -:t=¥V- 2 -r^T^y 31— h (1.0 
Og, 3. 58mmol) ®N, N-i?^f-;i/^;i/AT^ h'^^S (3 OmL) % 

-S:/i&?ft5&*7jct:a^. mmmi- hV^A (4 9 4ms, 7. ISmmol) 

tfigfP:tJg7K*ira;i^ INi^^T-pHl. 5 Id^^Ufc^x ^?«^f^<&^f r^fco 

*bfco *FfmU:fc©f*:<&iiSlb. M3^^;HCTi$t#^x mEET^m^'i^tzm. 

5- (3, 4 - h - 7 -;i/:i!3;WN*^>r - III- 1 , 2, 
3- h ;i/-4-:*j;i/jJ?^i^^— h (8 8 8mg, 7 7%) &l#;fe:o 

'H-NMR (DMSO-de) :61. 24 (3H, t) , 3. 74 (6H, 
s), 4. 32 (2H, q), 6. 94 (IH, d), 7. 20 (IH, dd), 
7. 38 (IH, d), 10. 70 (IH, br-s). 

^mm 5- (3. 4 -i^^ h=^i/^>v^>r;w) -1H.-1, 2, 3- 

TS^<^J:^ h "J^A (4 Omg, 0. 6 2mmol)®N, N-i^p< ^;i/3^;i/A 
(5. OmL) IdJi^;!/ 4- (3, 4-V^ h :^->7 3in;i/) -4 
-:t=^V- 2 -y^^y ^— h (104mg, 0. 39mmol) cDN, 

K^M (3. OmL) ^5°C{cT»bs ^ajS^Sr^ia^T^rSbs 

^nmmx^fz. s/i&i^t^x m^s^^i^zKtk (i omD ^ia^. s^^j:^;i/-e 
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1, 2, 3 - h ';T^>^-;i/-4-?!3;i/5j^^l/-h (6 3mg, IR^5 2%) 
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COOR^ 




(II) 

(^cf. R', RniB5IBi:l5lb^t**^>-ro )X^^ni>'fb^tii:x -^^(III) 



R^ 



N3 



(III) 
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